A three-year survey following the introduction of an epidural service to a maternity unit is presented. 1,438 epidural blocks were attempted (a rate of 30%). Provision of pain relief was. the principal indication. There were no serious complications or sequelae although mln~r complications or difficulties of insertion were noted in 21 %. The procedure was abandoned In 1.5% and accidental dural tap occurred in 1.7%. Satisfactory pain relief was achieved in 90% during the first stage of labour and 71 % during delivery. Of those who delivered, 47% retained an urge to bear down and spontaneous delivery occurred in 43%. 89% of patients interviewed were fully satisfied with, or considerably helped by, the epidural block. Incremental epidural doses were managed by midwives and it is argued that the midwife is ideally suited to this role providing she is trained and experienced and can call for immediate anaesthetic assistance.
The most serious complications of epidural analgesia are inadvertent total spinal block and systemic toxicity. Both complications require prompt resuscitation. For these reasons an anaesthetist without other commitments should be readily available to the delivery suite. Despite the acceptance by the Central Midwives' Board (U.K.) that midwivessubject to certain safeguards -may administer epidural top-up doses, some hospitals have prohibited nursing staff from performing this task. Whilst top-up doses by the anaesthetist may seem ideal this does present logistic difficulties.
The patient may also suffer either from delays in receiving incremental doses, or from being given unnecessarily large increments of local anaesthetics in order to extend the duration between doses, particularly at night. The outstanding potential of an epidural catheter is the flexibility which can be obtained in providing the strength and frequency of top-Anaesthesia and Intensive Care, Vol. X, /\/0. 4, November, 1982 up doses in order to satisfy individual needs. The properly trained midwife is ideally suited for this role. Furthermore, the midwife herself can enjoy the satisfaction of her function, first described by Theocritus in the Third Century B.C., namely -"to provide comfort and assist in delivery".
The Department of Obstetrics at the Queen Elizabeth Hospital (Q.E.H.) delivers 1,500 to 2,000 patients annually. In 1975 I was responsible for initiating and supervlsmg an anaesthetic service for the Department which endorsed the principle that epidural analgesia be available on demand. At first all top-up doses were performed by the anaesthetist until nursing staff had become fully acquainted with management. Then the Director of Nursing approved the administration of top-up doses by qualified midwives, providing the first dose via the catheter had been given by the anaesthetist. It was understood that the anaesthetist remained responsible for management and that he was readily available to the unit. The epidural medication chart contained standard instruction for nursing staff (see appendix).
This survey describes experience gained in the first three years of the service. METHOD A record chart was designed consisting of 53 questions which required number-in-box answers. This chart was commenced for every patient who received an attempted epidural block in the labour ward. It was kept separate from the case notes and returned to me when the patient was discharged. Whenever possible the chart was completed by the doctor who performed the block or by the author.
Analysis of the records was performed by simple hand sort. Fifteen questions were regarded as most relevant to this survey and are presented in detail. The response rate for each question is indicated below in absolute numbers and also as a percentage of the total number having epidural analgesia.
RESULTS AND DISCUSSION
During the three-year period from July 1, 1975, 4,823 patients were delivered and an epidural block was attempted in 1,438. This represents an overall epidural rate of 30070a figure which remained remarkably constant from year to year.
Whilst some units have a higher rate this is not necessarily synonymous with greater patient satisfaction. On the contrary, overenthusiasm in some places may be responsible for ambivalence or even antagonism towards epidural analgesia. I believe that a 30-40% epidural rate is compatible with a well-balanced approach to analgesia in labour.
Relevant Medical Conditions
(n = 1,438: 100%*) Most patients (78%) were free of medical complications. Conditions recorded are summarised in Table 1 . Among other conditions specifically noted was obesity (28 cases), spinal deformities (kyphoscoliosis, spondylolisthesis, spinal fusion), psychiatric illness (schizophrenia, depression, phobic anxiety, Huntington's disease, intellectual handicap and narcotic dependence) and active Crohn's disease. One patient had a pituitary tumour and another a ventricular shunt for hydrocephalus. Two patients were distressed by acute herpes gestationalis. Finally, known difficult or impossible previous endotracheal intubation was noted in two patients.
Comment: Whilst other case series 2 . IO have listed indications for epidural block, this survey is the first, to my knowledge, which has presented a profile of medical conditions pertaining to a typical population receiving this form of analgesia. Thus, about one fifth of obstetric patients may have one or more medical conditions present which require assessment. In some cases the medical condition can be an indication for epidural analgesia (e.g. hypertension, heart disease). For example, the number of patients with congenital or valvular heart disease was higher than in the background population.
Nevertheless, this survey supports the view that medical complications do not generally represent a contraindication to epidural analgesia, except for uncorrected hypovolaemia, septicaemia or gross haemorrhagic disorder.
Although a prcvious caesarean section is not strictly a medical condition an epidural block was not regarded by most obstetricians as contraindicated. Some of these cases were to receive elective caesarean section whilst others had a trial of labour. There was no case of uterine rupture, which supports the view that epidural analgesia may be safely recommended for a trial of labour in the presence of a uterine scar providing supervision is adequate.
2. Specific Indications for Epidural Block (n= 1,438:100070) Pain relief in labour was the principal indication for epidural analgesia. This was requested by I, ISO patients (80070) eit her electively or following dissatisfaction with parenteral or inhalational analgesia. Specific indications were noted in 20070 of patients and these are summarised in Table 2 . Comment: There is general agreement that epidural analgesia is a valuable adjunct in the management of pre-eclampsia (P.E.T.)13 in order to lower blood pressure t4 and improve placental perfusion. 15 There remains some controversy in the presence of associated coagulation defect. t6 Although the risk of haematoma formation is unknown it is reassuring that there have been no published case reports to suggest a serious association. Every case must be judged on its merit but the author does not consider abnormal coagulation results to be a contraindication to epidural block. Pre-eclampsia, in some cases severe and fulminating, was present in 11.5070 of patients.
Breech presentation, multiple pregnancy or prematurity was present in 3070 of this series. This relatively low incidence may represent under-reporting or reflect reluctance on the part of some obstetricians to use epidural analgesia in these conditions. Recent reports, however, have regarded epidural analgesia favourably in prematurity,17,18 vaginal breech deliveryI9,2o and multiple pregnancy. 21 During the survey period, epidural analgesia for elective caesarean section was gaining momentum in response to consumer demand and increasing acceptance by obstetricians. The details of these cases have been published previously.22,23 Providing there are no medical or obstetric contraindications, and providing the anaesthetist is experienced and proper facilities exist, then epidural anaesthesia can be offered to the patient requiring caesarean section.
Epidural analgesia is generally regarded as being beneficial in the management of heart disease during labour by lowering peripheral resistance and, by causing venodilatation, acting as a "reservoir" especially following delivery. The risk of acute heart failure remains high for several hours after delivery and epidural analgesia should therefore be continued into the post partum period and tailed off gradually.
The advantages of efficient analgesia in the presence of intrauterine death or fetal abnormality are self-evident.
3. Timing of Epidural Block (n = 1,422:99070) This is summarised in Table 3 . Comment: Epidural analgesia was commenced either electively or in early labour in 812 patients (56070). Approximately one quarter of patients were induced for obstetric indications or for a trial of labour. Since this represents a higher proportion than in the population as a whole it is reasonable to assume that epidural analgesia was requested in these cases by obstetricians as an integral part of management. It is important when comparing outcome of epidural versus non-epidural labours to recognise that the epidural group is weighted with anticipated or actual obstetric complicating factors.
Sedation before Epidural Block
(n = 1,415:98.4%) Most patients (1,146:81070) received no sedation in the twelve hours prior to epidural block. The remainder received one or more of the drugs listed in Table 4 . Comment: Barbiturates were rarely prescribed, and then invariably for preeclampsia. Diazepam was generally given for pre-eclampsia or anxiety.
A phenothiazine had been given to 17% of patients, usually in conjunction with a narcotic. It is difficult to understand why the phenothiazines are still prescribed since they have not been shown to enhance analgesia,24 nor is mental clouding generally desired by the patient. If patient distress is secondary to pain then provision of adequate analgesia is surely indicated. Furthermore, the phenothiazines are eliminated over several days in both mother and newborn and have no antagonist.
Analgesia Before Epidural Block
(n= 1,415:98.4%) More than half the patients (780:55%) had received no analgesia prior to epidural block. The remainder had received one or more of the agents in Table 5 , although it is likely that the use of nitrous oxide was under-reported. patients or had been selected on medical or obstetric grounds.
In the remainder, pethidine and/or nitrous oxide were the principal sources of analgesia prior to epidural block, and were presumably found to have been unsatisfactory or inadequate.
6. Operator Status (N = 1,438: 100%)
Most epidural blocks were performed by anaesthetists and about half by registrars ( Table 6 ). Comment: A wide range of operatorexperience is evident in this survey. It is essential that trainees have a thorough theoretical grasp of the effects of epidural analgesia in pregnancy, and that they are closely supervised until they have gained sufficient competence and confidence. A specialist, preferably with obstetric interests, must be available. Many trainees were gaining their first epidural experience in labouring patients. This is far from ideal both for the novice and the patient, and should be remedied. The position could be immediately improved by a more enlightened use of the technique for general surgery. This would allow the trainee to gain confidence by practising on well sedated, non-pregnant patients before turning to the distressed woman in labour.
Complications and Difficulties Encountered During Epidural Block
(n = 1,433:99.6%) An epidural catheter was passed without incident in 1,128 patients (79%). Difficulties and complications encountered are summarised in Table 7 .
Inability to locate the epidural space or to pass a catheter through the needle were the most common difficulties encountered. In most instances however, a repeat block was successfully performed and the procedure was abandoned in only 21 cases (1.5%). Even then abandonment was more commonly due to reasons other than technical failure, e.g. imminent delivery or caesarean section.
Blood was noted in the catheter in 5070 of patients. Only in four patients did it become evident that the catheter was actually sited intravenously, by virtue of failure to achieve a block or mild symptoms of toxicity. There were no cases of serious systemic toxicity. One patient with fulminating P.E.T. had a convulsion soon after her third top-up dqse, but not after 13 subsequent doses; it was thought that the fit was secondary to disease rather than a systemic reaction to local anaesthetic.
Accidental dural puncture occurred in 25 patients (1. 7%) and was immediately recognised or suspected in all cases. There were no cases of inadvertent subarachnoid injection, although this was performed deliberately in one patient for forceps delivery using heavy cinchocaine. Neither were there any cases where unexpected high block occurred following a top-up dose, nor was there any suggestion of subsequent catheter migration into the subarachnoid space.
The relationship between the incidence of accidental dural tap and experience of the operator is demonstrated in Table 8 . Comment: It is reassuring that dural tap was recognised on every occasion and that no inadvertent spinal block occurred.
The second potentially serious complication of epidural analgesia is systemic toxicity. It is again therefore reassuring that clinical manifestations did not occur during this survey in which the bulk of top-up doses was performed by midwives. Finally, the so-called "massive" or "high" epidural block 25 following a top-up dose was not noted either. Whilst this complication is very rare, and of disputed cause, it is important that staff are aware of its manifestations and that an anaesthetist is readily available. Difference of opinion exists on the course of action to be taken when blood is found in the epidural catheter. Some anaesthetists prefer to repeat the block at another interspace. I believe that this is unnecessary since cautious injection of local anaesthetic usually produces a perfectly satisfactory block without symptoms of central toxicity, implying that the catheter is not in fact in a blood vessel. Naturally the anaesthetist must be personally satisfied about this before delegating responsibility to nursing staff for future doses. If a satisfactory block does not occur then replacement will be required.
A fall in blood pressure (BP) following epidural block occurred invariably. Although the record chart did enquire if a systolic BP fall to below 100 mmHg occurred, it was decided to reject this entry as being too arbitrary and meaningless, particularly in patients with a wide range of BP readings before epidural block was begun. Instructions to nursing staff regarding prevention are explicit (see appendix). Although BP analysis was not attempted in this survey it is pertinent to note that only one patient was deemed to require intravenous ephedrine to treat a hypotension which was not corrected by these simple nursing measures.
Unblocked Segments (n= 1,279:89%)
This was recorded overall in 215 patients (17%) and was persistent in 89 (7%). The remainder responded to readjustment of the catheter, repositioning of the patient and a further dose of bupivacaine. There was a fairly even distribution of right-sided, left-sided and bilateral unblocked segments. The latter often correlated with unsatisfactory sacral nerve root blockade for an episiotomy or forceps delivery. On several occasions this may have reflected a short interval between insertion of the block and delivery.
Comment: Nearly one in five patients required some readjustment, a figure very similar to Doughty's 18.6070. 26 The incidence of persistent missed segments is almost identical in two other series. lO ,27 9. Mode of Delivery (n= 1,257:87070) This is summarised in Table 9 .
Spontaneous vertex Forceps
Vacuum extraction Fortycthree per cent of patients who had a cephalic vaginal delivery did so spontaneously whilst the remainder received an instrumental delivery. Unfortunately the type of forceps delivery was not recorded and so it is not possible to compare, for example, the incidence of rotational forceps manipulation with simple "lift-out" delivery. At least two cases of failed Kielland's forceps delivery proceeded to caesarean section.
Eleven per cent of patients proceeded to emergency caesarean section, an incidence similar to the overall rate in the unit. In no case was the epidural block implicated as a cause for surgical intervention.
Comment: Despite popular notions to the contrary this survey shows that epidural analgesia is compatible with a spontaneous vaginal delivery. As mentioned previously, many patients having an epidural block were "selected" either on obstetrical or medical grounds, or because conventional analgesia had proven to be unsatisfactory. In a few cases epidural analgesia had been requested deliberately for the purpose of elective forceps delivery. Nevertheless, the overall incidence of forceps delivery increased from about 16070 prior to a regular epidural service to 24070 during the period of review. It can be concluded therefore that epidural analgesia did contribute to an increased forceps rate. This contention is supported by Hoult et al. 28 who, in a prospective trial, reported a real association Anaesthesia and Intensive Care. Vol. X, No. 4, November, 1982 between epidural analgesia, malposition and instrumental delivery.
The physical and psychological sequelae of the increased interference rate associated with epidural analgesia remain unclear. The patient should, however, be informed of the increased likelihood of an instrumental delivery before an epidural block is performed.
The incidence of instrumental delivery can be lowered by reducing the concentration or dose of local anaesthetic. 7 ,9,30,32 This correlates well with the lesser degree of motor block with 0.25070 bupivacaine compared with 0.5070 concentration. 9 The price to pay for weaker concentrations of course is less efficient pain relief during delivery. 31 An alternative practice in some quarters is to deliberately allow the block "to wear off" before delivery.
Obstetric practice also considerably influences the rate of instrumental delivery. Such factors as definition of onset of the second stage of labour, obstetric opinion about the maximum time to be allowed for active bearing down, and convenience for the obstetrician are all very relevant. In one unit visiting obstetricians have individual interference rates ranging from 10 to 70 per centY Whatever dosage regimen is adopted, it is imperative that the aspirations of each individual patient are discussed. In the absence of conclusive evidence of physical harm from properly applied forceps application I feel that the emotional desires of the mother are the only ones to consider. She should be reassured about the safety to her baby in the event of an instrumental delivery and then encouraged to use the epidural to suit her personal desires, guided by a sensitive midwife.
The midwife is ideally suited to discuss these matters and to use her discretion with regard to timing and concentration of incremental doses. The outstanding quality of epidural analgesia is its potential for flexibility.
. Most patients receive adequate analgesia using 0.25070 bupivacaine, but some prefer a more profound block. The midwife can again use her discretion if both concentrations are charted regarding timing and dosage. If the mother strongly desires to deliver her baby spontaneously this wish should be respected whenever possible. An arbitrary limit on the duration of the second stage has no sound basis providing there is no maternal or fetal distress.
It is preferable to avoid long periods of active, fruitless pushing and allow spontaneous descent in the lateral position. Epidural analgesia has gained favour in many centres in the management of vaginal breech delivery. 19 The patient is made comfortable during vaginal assessments of cervical dilatation, the urge to bear down prematurely is reduced, and perineal relaxation provides optimal conditions for controlled delivery with a co-operative mother. In other series l9 ,2o the breech extraction rate has not been increased by the use of epidural analgesia.
The emergency caesarean section rate of 11070 is unremarkable and epidural block was not implicated as directly precipitating surgery. On the contrary, it is probable that in certain conditions (e.g. maternal distress, prolonged labour and disco-ordinate uterine action) epidural analgesia avoided the need for surgical intervention. 33 
Apgar Scores at Birth (n = 1,190:83070)
Eighty per cent of infants had an Apgar score of seven or above at one minute. This had increased to 90070 at five minutes (Table 10 ).
There were fifteen intrauterine deaths or fresh stillborns, two anencephalics and a hydrocephalic which required cranial decompression before delivery. Included in the survey were also 17 infants of maturity 32 weeks or less.
The majority of infants with scores below five at 1 minute had improved considerably at 5 minutes. Epidural analgesia was not implicated as a cause of fetal morbidity or mortality. 
Patient Assessment of Epidural Block
During the First Stage (n= 1,209:84070) The patient was asked, after delivery, which category best described the pain relief before active pushing (Table 11) . 
Excluding the caesarean section group, 1,043 or 90070 of patients stated that they were either completely pain-free or considerably relieved following epidural block. 103 patients (8.5070) either had no relief or found the block of little help only. This group included those in whom the epidural was abandoned and others where it was noted that the patient was already in the second stage of labour before the block had sufficient time to take effect.
Comment: Whilst it is likely that observer bias, or patient generosity, has to some degree favoured the efficacy of the block in the first stage of labour, these results are remarkably similar to those of other series. 2 -1O • 10 Epidural block can therefore be expected to provide complete or near-complete pain relief for the first stage of labour in nine patients out of ten.
Efficacy of Epidural Block at Delivery
(n = 1,225:85070) The patient was asked which category in Table 12 best described her opinion of the block during delivery. that they experienced some discomfort or a dragging sensation related to forceps delivery.
Comment: The overall efficacy of epidural analgesia is rather less therefore during delivery and most likely reflects incomplete blockade of the sacral nerve roots. In some cases the block was probably administered too late to allow sufficient spread. Alternatively, some patients, by accident or design, may not have received an adequate top-up dose before delivery, particularly prior to instrumental intervention. It is not clear whether a greater degree of discomfort in the second stage represents a failure of management or deliberate preference by the patient or her attendants. The patient should be warned, however, that she is more likely to experience discomfort during delivery. She should be offered supplementary analgesia therefore (e.g. nitrous oxide) if necessary, and given a more potent epidural top-up dose whenever a forceps delivery is indicated.
Urge to Bear Down During Second Stage
(n= 1,273:86%) This was determined by asking patients if they had a desire to push during delivery (Table   13 ). Most patients in the non-applicable category underwent caesarean section. Of the remainder, 47070 experienced a desire to bear down. In some cases (e.g. prematurity, pre-eclampsia, maternal heart disease, accidental dural tap), removal of the urge to push was sought deliberately.
Comment: Although a cross correlation between mode of delivery and desire to push was not performed, it will be noted that there is close similarity in the incidences of the two. Whilst this may be fortuitous it is likely that spontaneous delivery is related to the urge to bear down. As noted previously a weaker block is more commonly associated with spontaneous delivery, but at the cost of poorer pain relief. 9 Again, these features should be discussed with each mother.
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Post-epidural Sequelae
There were no serious medical sequelae recorded during this three-year survey. In particular there were no neurological complications or infection. Patients were asked at the visit after delivery if they had experienced headache or backache. Disturbances in micturition were also recorded and are summarised in Table 14 . Sixty-nine per cent of patients had no bladder disturbances in the post partum period. Practically all patients who were catheterised had either undergone caesarean section or instrumental delivery.
Comment: 23% of those interviewed admitted to backache and 5% to headache in the puerperium although it is possible that both symptoms were under-reported. It is difficult to evaluate the significance of such commonly occurring symptoms, especially when vague in character. The major problem is one of definition. Most patients say that they can feel on the following day where an epidural has been inserted. Some regard this as normal and not worthy of mention, whilst others label any tenderness as backache. A further difficulty arises when the site of backache is remote from the puncture site (e.g. sacroiliac) in which case it is unfair to implicate the epidural block as causative. For these reasons crude statistics on the incidence of backache, headache and urinary symptoms have limited meaning. Previous studies have noted that these symptoms occur frequently in the puerperium, irrespective of whether an epidural block has been attempted or not. 2, 34 Apart from headache secondary to accidental dural puncture, there were no cases to my knowledge of either severe or prolonged headache, backache or urinary disturbances during the survey period. Sequelae related to dural puncture are discussed separately (in preparation).
Overall Patient Assessment of Epidural
Block (n= 1,170:81070)
Patients were asked which category in Table  15 best described their overall assessment of the block, and their attitude to a future epidural block (Table 16 ). Eighty-nine per cent of patients interviewed were either fully satisfied (69%) or described the block as providing considerable relief.
Comment: Again, observer bias may have overestimated patient satisfaction. The high opinion of mothers regarding epidural analgesia for labour has been recently confirmed in a randomised controlled trial comparing epidural bupivacaine, intramuscular pethidine and inhalation analgesiaY Ten patients admitted to feeling deprived of the sensation of giving birth. All but one had received general anaesthesia for caesarean section. This important aspect has been reported previously.23 Regarding vaginal delivery, however, this survey has shown that emotional deprivation following an epidural block is practically non-existent.
CONCLUSIONS
This survey has confirmed the efficacy and safety of epidural analgesia supervised by midwives. All top-up doses were performed by midwives except when inadequate pain relief demanded reassessment by the anaesthetist. The number of doses given by midwives varied according to the stage of labour when the epidural was inserted, and the time from insertion to delivery. No limit was placed on the number of top-up doses provided by midwives. !he midwife is ideally placed to exploit the mherent flexibility of this method of pain relief to suit the individual needs of each patient.
It remains imperative that certain conditions are met. These are: (a) anaesthetic and resuscitative assistance immediately available; (b) proper training of labour ward nursing staff; (c) clear written instructions (see appendix); (d) a sufficient number of deliveries to provide enough experience; and (e) regular assessment and review with midwives and obstetricians. It is particularly important that the anaesthetist should be satisfied that the epidural catheter is properly placed in the epidural space. For this reason the first dose via the catheter must be given by the anaesthetist.
There still remain, however, some misgivings about nurses being responsible for epidural topup doses. The main fear is that migration of the epidural catheter into the subarachnoid space or a vessel may occur with potentially lethal consequences. I believe that this risk, based upon personal experience involving many thousands of incremental doses is insignificant using modern flexible catheters and exercising technical prudence.
The disadvantages of allowing only medical staff to provide top-up doses are more tangible. In practice the patient will either suffer delays in receiving analgesia due to other medical commitments or she will be given unnecessarily heavy blocks in order to extend the period between doses. These effects are more likely to occur during the night and are both obvious causes of patient complaint. I consider that nurse-administered top-up doses using smaller doses of bupivacaine are preferable and safe, providing the nurse is suitably trained and experienced. The foregoing discussion does not imply that anaesthetic supervision or responsibility is lessened by midwife management of top-up doses. On the contrary, attention to detail and the need for frequent assessment is stressed. The midwife must always receive assistance if the block is not proving to be satisfactory.
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